The EGFR inhibitor gefitinib suppresses recruitment of pericytes and bone marrow-derived perivascular cells into tumor vessels.
Drugs that target EGFR have established anti-tumor effect and are used in the clinic. Here we addressed whether inhibition of EGFR tyrosine kinase activity by gefitinib in tumor microenvironment affected tumor angiogenesis or vasculogenesis. A syngeneic tumor model of mice with grafted GFP-labeled bone marrow cells was used to analyze the effects of gefitinib on different cellular components of tumor vasculature. To characterize tumor cell-independent stromal effects of EGFR targeting, the mice were injected with B16 melanoma cells not expressing significant quantities of EGFR, and treated with gefitinib for seven days, a period not sufficient for significant reduction in total tumor volume. Numbers of vessels as well as cell surface areas covered by markers of endothelial, pericyte and bone marrow-derived progenitor cells were quantified by image analysis of tumor sections. Quantitative analysis of immunohistochemical data demonstrated that gefitinib decreased the coverage of small CD31-positive vessels with NG2-positive pericytes, as well as reduced the recruitment of perivascular GFP-positive bone marrow-derived progenitor cells within the tumor tissue. These results suggest that inhibition of EGFR activity in tumors has vascular effects in the absence of direct effect on tumor cells. EGFR targeting may lead to suppressed mobilization of pericytes needed for vessel stabilization, as well as of bone marrow-derived perivascular progenitor cells. These findings introduce novel cellular mechanisms by which EGFR targeted drugs may suppress tumor growth.